Effect of nitric oxide synthase inhibitors on the temporal coordination of duodenal contractions and pancreatic exocrine secretion in sheep.
The present study evaluated the role of nitric oxide in the regulation of duodenal motility and pancreatic exocrine secretion in conscious sheep. Intravenous infusions of nitric oxide synthase inhibitors, Nomega-nitro-L-arginine-methyl ester (L-NAME) and Nomega-nitro-L-arginine, induced clusters of duodenal contractions like phase III of migrating motor complexes and simultaneously inhibited flow rate, bicarbonate ion and enzyme outputs of pancreatic juice. The effects of L-NAME were inhibited by simultaneous infusion of L-arginine, but not altered by adrenergic blockade using a combined infusion of phentolamine and propranolol. Inhibition of the pancreatic secretion occurred in coincidence with initiation of the duodenal contractions, while the pancreatic secretion was not inhibited when the premature duodenal contractions were abolished by the L-arginine infusion. The initiation of the cluster of duodenal contractions by L-NAME was not abolished by background infusion of atropine, whereas the amplitude of contractions was significantly inhibited by atropine. These results suggest that intrinsic nitric oxide plays a crucial role in the regulation of duodenal tone and maintenance of continuous secretion by the exocrine pancreas in sheep. These results also implied that inhibition of pancreatic exocrine secretion by the nitric oxide synthase inhibitor is presumably mediated in part through the contractile effect on the duodenum.